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(57) ABSTRACT

A backlight unit 24 includes a light guide plate 20, a heat
dissipation member 36, a LED board 30, and LEDs 27
mounted on the LED board 30. The light guide plate 20
includes a light exit surface 205 on a front surface thereof,
an opposite surface 10c¢ on a rear surface thereof, a groove
204 in the opposite surface 20c, a light entrance surface
2041 on one side surface in the groove 204, and an opposite
side surface 2043 on another side surface in the groove 204.
The heat dissipation member 36 includes a portion in contact
with the opposite side surface 2043 and a portion on a side
of one edge surface 20qa of the light guide plate 20 with the
one edge surface being opposite to the opposite side surface
2043, the heat dissipation member 36 holding a part of the
light guide plate 20 between the portions thereof. The light
source board 30 is arranged on a surface that is opposite to
a surface of the portion of the heat dissipation member 36
that is in contact with the opposite side surface 2043.

19 Claims, 18 Drawing Sheets
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LIGHTING DEVICE, DISPLAY DEVICE AND
TELEVISION DEVICE

TECHNICAL FIELD

The present invention relates to a lighting device, a
display device and a television device.

BACKGROUND ART

In recent years, displays in image display devices, such as
television devices, are being shifted from conventional cath-
ode-ray tube displays to thin display devices using thin
displays, such as liquid crystal panels and plasma display
panels. With the thin displays, thicknesses of the image
display devices can be decreased. Liquid crystal panels used
for the liquid crystal display device do not emit light.
Therefore, liquid crystal display devices including liquid
crystal panels require backlight devices. An edge-light type
backlight device has been known as an example of such a
backlight device. In the edge-light type backlight device, a
light entrance surface is included on a side surface of a light
guide plate and light sources such as LEDs are arranged near
the side surface of the light guide plate.

In the above edge-light type backlight device, the light
guide plate may thermally expands or shrinks due to heat
generated near the light sources and this may change a
distance between the light sources and the light entrance
surface of the light guide plate. In a configuration in which
a light source board is held to a casing such as a chassis and
a plurality of light sources are arranged on the light source
board, if precision in size of the casings may vary, variation
occurs in a distance between components on the surface of
the light source board and the light entrance surface of the
light guide plate. Accordingly, a distance between each light
source and the light entrance surface of the light guide plate
may not be constant. If the distance between each light
source and the light entrance surface of the light guide plate
is not kept constant, light entrance efficiency of light from
the light sources being incident on the light entrance surface
of'the light guide plate may vary, and good optical properties
are not maintained.

Patent Document 1 describes an edge-light type planar
light lighting device in which variations in the distance
between the light guide plate and the light entrance surface
are less likely to occur. In such a planar light lighting device,
a transparent spacer is arranged between the light sources
and the light entrance surface. With such a configuration, a
distance between the light sources and the light entrance
surface is fixed and the distance between the light sources
and the light entrance surface is maintained constant.

RELATED ART DOCUMENT

Patent Document
Patent Document 1: Japanese Unexamined Patent Appli-
cation Publication No. 2008-097877

Problem to be Solved by the Invention

However, in the planar light lighting device according to
the Patent Document 1, since the transparent spacer is
arranged between the light sources and the light entrance
surface of the light guide plate, light from the light sources
being directed toward the light entrance surface passes
through the transparent spacer. This may decrease brightness
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2

of light that enters the light guide plate through the light
entrance surface. Therefore, good optical properties may not
be maintained.

Disclosure of the Present Invention

A technology disclosed herein was made in view of the
above circumstances. An object of the technology disclosed
herein is to provide a lighting device that is less likely to be
affected by thermal expansion and thermal shrinkage of a
light guide plate or variations in size precision of a casing
and that maintains good optical properties.

Means for Solving the Problem

A technology disclosed herein relates to a lighting device
including a light guide plate having a plate shape, a holding
member, a light source board, and a light source. The light
guide plate includes a light exit surface on one plate surface
thereof, an opposite surface on another plate surface thereof,
a groove in one of the light exit surface and the opposite
surface, the groove extending along an edge of a plate
surface of the light guide plate, a light entrance surface on
one inner side surface of the groove, and an opposite side
surface on another inner side surface of the groove. The
holding member includes a portion being in contact with the
opposite side surface, and a portion being on a side of one
edge surface of the light guide plate. The one edge surface
is opposite to the opposite side surface having a part of the
light guide plate between the one edge surface and the
opposite side surface, and the holding member holds the part
of the light guide plate between the portions thereof. The
light source board is arranged on a surface of the portion of
the holding member that is in contact with the opposite side
surface, and the light source board is arranged on the surface
that is opposite to a surface of the portion that is in contact
with the opposite side surface. The light source is arranged
on the light source board with a light emission surface
thereof facing the light entrance surface.

According to such a lighting device, the holding member
holds a part of the light guide plate and the holding member
and the light source board are attached to the light guide
plate. Accordingly, the light guide plate and the light source
mounted on the light source board are provided as an
integral unit. In such a state, the light source arranged on the
opposite side surface side in the groove are opposed to the
light entrance surface that is opposite to the opposite side
surface. Therefore, light emitted from the light source is
directed toward the light entrance surface. The holding
member that is attached to the light guide plate moves
according to the thermal expansion or the thermal shrinkage
of the light guide plate. Therefore, the distance between the
light source and the light entrance surface does not change
before and after the thermal expansion or the thermal
shrinkage even if the light guide plate thermally expands or
shrinks. Further, the light source and the light source board
are not attached to a casing but to the light guide plate.
Therefore, the distance between the light source and the light
entrance surface is less likely to be affected by the variations
in size precision of the casing and the distance between the
light source and the light entrance surface is maintained
constant. As a result, the light entrance efficiency of light
emitted from the light source and being incident on the light
entrance surface is maintained constant and the optical
properties of the lighting device are improved. The lighting
device is less likely to be affected by thermal expansion or
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thermal shrinkage of the light guide plate or the variations in
size precision of the casing, and good optical properties are
maintained.

The lighting device may further include a first reflection
sheet arranged to be in contact with the opposite plate
surface, and the one edge surface of the light guide plate may
gave light reflectivity.

According to such a configuration, light traveling toward
the opposite plate surface is reflected by the first reflection
sheet toward the light entrance surface. Further, light trav-
eling toward the one edge surfaces is reflected by the one
edge surface and directed toward the light entrance surface.
As a result, brightness of the lighting device is improved.

The lighting device may further include a second reflec-
tion sheet between the one edge surface and the holding
member, and the second reflection sheet may be in contact
with the one edge surface of the light guide plate.

According to such a configuration, the one edge surface of
the light guide plate has light reflectively.

The lighting device may further include a third reflection
sheet being in contact with another edge surface of the light
guide plate, and the other edge surface may be an opposite
to the one edge surface.

According to such a configuration, light travelling
through the light guide plate and directed toward the other
edge surface is reflected by the third reflection sheet toward
the light exit surface side. Accordingly, brightness of the
lighting device is improved.

The holding member may include a first contact portion
being in contact with the opposite side surface, a second
contact portion being in contact with one edge surface of the
light guide plate, and a connecting portion connecting the
first contact portion and the second contact portion.

Accordingly, a configuration that holds a portion of the
light guide plate between the first contact portion and the
second contact portion is provided.

The holding member may further include a third contact
portion that is in contact with a part of another one of the
light exit surface and the opposite plate surface, and the
other one of the light exit surface and the opposite plate
surface may be a surface opposite to the one having the
groove.

According to such a configuration, apart of the light guide
plate is sandwiched by the connecting portion and the third
contact portion with respect to a thickness direction of the
light guide plate. Therefore, the holding member is less
likely to be detached from the light guide plate. Therefore,
the holding member is attached to the light guide plate
without using another fixing member such as screws or
adhesive tapes.

The lighting device may further include an optical mem-
ber on the light exit surface. The opposite plate surface may
have the groove. The holding member may further include
an extended portion extending from a part of the third
contact portion toward a side opposite to the second contact
portion, and the optical member may have a fitting recess on
a portion thereof corresponding to the extended portion so as
to be fitted to the extended portion.

According to such a configuration, the extended portion is
fitted to the recess of the optical member, and the optical
member is less likely to move in a plate surface direction of
the light guide plate.

The holding member may further include a cover portion
extending from a connection portion between the first con-
tact portion and the connecting portion to cover an opening
of the groove.
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According to such a configuration, light emitted from the
light source and directed toward an opening of the groove is
less likely to leak outside the light guide plate by the cover
portion.

The opposite plate surface may have the groove, and the
first reflection sheet may extend to cover an opening of the
groove.

According to such a configuration, by extending the first
reflection sheet, light emitted from the light source and
directed toward the opening of the groove is reflected by the
extended portion of the first reflection sheet toward the light
entrance surface of the light guide plate without using other
components. Accordingly, light entrance efficiency of light
emitted from the light source and being incident on the light
entrance surface is improved.

The lighting device may further include a fourth reflection
sheet covering the opening of the groove.

According to such a configuration, light emitted from the
light source and directed toward the opening of the groove
is reflected by the fourth reflection sheet toward the light
entrance surface of the light guide plate. Accordingly, light
entrance efficiency of light emitted from the light source and
being incident on the light entrance surface is improved.

The holding member may slidably move in a direction in
which the groove extends.

According to such a configuration, the holding member is
easily mounted on the light guide plate by sliding the
holding member along the groove from a side surface of the
light guide plate.

The holding member may have heat dissipation property.

According to such a configuration, heat generated in the
vicinity of the light source is dissipated effectively to the
casing side via the holding member. Accordingly, the heat
generated in the vicinity of the light source is less likely to
be transferred to the light guide plate side, and thermal
expansion or thermal shrinkage is less likely to occur in the
light guide plate.

A display device according to the present technology
includes the above lighting device and a display panel
displaying with using light from the lighting device.

According to such a display device, light use efficiency is
improved in the lighting device that supplies light to the
display panel, and display with high brightness and excellent
display quality is achieved.

The display panel may be a liquid crystal panel. The
display device as a liquid crystal display device has a variety
of applications, such as a television display or a personal-
computer display. In particular, it is suitable for a large
screen display.

Advantageous Effect of the Invention

According to the technology disclosed herein, the lighting
device is less likely to be affected by thermal expansion and
thermal shrinkage of a light guide plate or variations in size
precision of a casing and therefore, good optical properties
are maintained.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is an exploded perspective view of a television
device according to a first embodiment.

FIG. 2 is an exploded perspective view of a liquid crystal
display device 10.

FIG. 3 is a plan view of a backlight unit 24.

FIG. 4 is a cross-sectional view of the liquid crystal
display device 10 taken along line IV-IV in FIG. 3.
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FIG. 5 is a cross-sectional view of a main part of the liquid
crystal display device 10.

FIG. 6 is cross-sectional view of a main part of the liquid
crystal display device 10 according to a first modification.

FIG. 7 is cross-sectional view of a main part of the liquid
crystal display device 10 according to a second modifica-
tion.

FIG. 8 is a perspective view of a main part of a LED unit
LU before being mounted to a light guide plate 120 included
in a liquid crystal display device 110 according to a second
embodiment.

FIG. 9 is a perspective view of a main part of a LED unit
LU after being mounted to the light guide plate 120 included
in the liquid crystal display device 110 according to the
second embodiment.

FIG. 10 is a cross-sectional view of a main part of the
liquid crystal display device 110.

FIG. 11 is a perspective view of a main part of a LED unit
LU after being mounted to a light guide plate 220 included
in a liquid crystal display device 210 according to a third
embodiment.

FIG. 12 is a plan view of a backlight unit 224.

FIG. 13 is a cross-sectional view of a main part of the
liquid crystal display device 210.

FIG. 14 is a perspective view of a main part of a LED unit
LU before being mounted to a light guide plate 320 included
in a liquid crystal display device 310 according to a fourth
embodiment.

FIG. 15 is a cross-sectional view of a main part of the
liquid crystal display device 310.

FIG. 16 is a cross-sectional view of a main part of the
liquid crystal display device 310 according to a first modi-
fication of the fourth embodiment.

FIG. 17 is a cross-sectional view of a main part of the
liquid crystal display device 310 according to a second
modification of the fourth embodiment.

FIG. 18 is a cross-sectional view of a liquid crystal
display device 410 according to a fifth embodiment.

MODE FOR CARRYING OUT THE INVENTION
First Embodiment

A first embodiment will be described with reference to the
drawings. X-axis, Y-axis and Z-axis are indicated in some
drawings. The axes in each drawing correspond to the
respective axes in other drawings. The Y-axis direction
matches a vertical direction and the X-axis direction
matches a horizontal direction. An upper side and a lower
side are described with reference to the vertical direction if
there is no special note.

A television device TV includes a liquid crystal display
device (an example of a display device) 10, front and rear
cabinets Ca and Cb that hold the liquid crystal display device
10 therebetween, a power source P, a tuner T, and a stand S.
An upper side in FIG. 2 matches a front side and a lower side
in FIG. 2 matches a rear side. As illustrated in FIG. 2, an
overall shape of the liquid crystal display device 10 is
landscape rectangular (longitudinal). As illustrated in FIG.
2, the liquid crystal display device 10 includes a liquid
crystal panel 16 as a display panel and a backlight unit (an
example of a lighting device) 24 as an external light source.
The liquid crystal panel 11 and the backlight unit 12 are held
with a bezel 12 having a frame-like shape.

Next, a liquid crystal panel 16 will be described. The
liquid crystal panel 16 includes a pair of glass substrates and
a liquid crystal layer. The transparent glass substrates (hav-
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ing high light transmissivity) are bonded together with a
predetermined clearance therebetween. A liquid crystal layer
(not illustrated) is sealed between the substrates. On one of
the substrates, switching components (e.g., TFTs), pixel
electrodes, and an alignment film are arranged. The switch-
ing components are connected to source lines and gate lines
that are perpendicular to each other. The pixel electrodes are
connected to the switching components. On the other sub-
strate, a color filter, counter electrodes, and an alignment
film are arranged. The color filter has color sections such as
R (red), G (green) and B (blue) color sections that are
arranged in a predetermined pattern. Image data and various
control signals that are required for displaying images are
supplied from a driving circuit board, which is not illus-
trated, to the source lines, gate lines and the counter elec-
trodes. Polarizing plates (not illustrated) are arranged on
outer sides of the glass substrates.

Next, the backlight unit 24 will be described. FIG. 4
illustrates a cross-sectional configuration taken along line
IV-IV in FIG. 3 and illustrates a cross-sectional view of the
liquid crystal display device 10 taken along the vertical
direction (the Y-axis direction). As illustrated in FIGS. 2 and
4, the backlight unit 24 includes an optical member 18, a
frame 14, a chassis 22, and a LED unit LU. The frame 14 has
a frame-like shape and arranged on a front surface (a light
exit surface 205) of a light guide plate 20 to extend along an
edge of the light guide plate 20 to support the liquid crystal
panel 16 along its inner edge. The optical member 18 is
placed on the light exit surface 205 that is a front side surface
of the light guide plate 20. A part of the frame 14 is between
the liquid crystal panel 16 and the optical member 18 so that
the liquid crystal panel 16 and the optical member 18 are
away from each other.

A LED (light emitting diode) unit LU, a first reflection
sheet 264, a second reflection sheet 265, a third reflection
sheet 26¢, and a light guide plate 20 are arranged in the
chassis 22. An opposite surface 20c of the light guide plate
20 has a groove 20d that opens to the rear side. A part (a first
contact portion 36a described later) of a heat dissipation
member (an example of a holding member) 36 included in
the LED unit LU, a LED board 30 and LEDs 28 are arranged
in the groove 20d. The LEDs 28 are arranged in the groove
20d such that a light emission surface of each LED 28 faces
a light entrance surface 2041 (see FIG. 5) that is included in
one side surface of the groove 20d. The LED 28 emits light
toward the light entrance surface 2041. Light entering the
light guide plate 20 through the light entrance surface 2041
travels through the light guide plate 20 and exits the light
guide plate 20 through the light exit surface 205 toward the
liquid crystal panel 16. In the backlight unit 24 according to
the present embodiment, the light guide plate 20 and the
optical member 18 are arranged just below the liquid crystal
panel 16 and the LEDs 28 as the light source are arranged
in the groove of the light guide plate 20. Thus, the backlight
unit 24 has a configuration that is different from a normal
edge-light type (a side-light type) backlight unit. However,
the LEDs 28 as the light source are arranged to be opposed
to a part of the light guide plate 20 and the light traveling
through the light guide plate 20 is directed toward the liquid
crystal panel 16. Therefore, the backlight unit 24 is an
example of the edge-light type (the side-light type) backlight
unit.

The chassis 22 is made of metal such as aluminum and
includes a bottom plate 22a having a landscape rectangular
shape, side plates 225, 22¢ extending from an outer edge of
each long side of the bottom plate 22a, and side plates
extending from an outer edge of each short side of the
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bottom plate 22a. A space between the side plates 225, 22¢
is a housing space where the light guide plate 20 is arranged.
A power circuit board (not illustrated) that supplies electric
power to the LED unit LU is mounted on a rear side surface
of the bottom plate 22a.

The optical member 18 has a landscape rectangular shape
in a plan view. The optical member 18 includes a diffuser
sheet 184, a lens sheet 185, a reflecting type polarizing sheet
18¢ that are overlaid with each other in this order from a
light guide plate 20 side. Light exiting the LED unit LU and
travelling through the light guide plate 20 becomes planar
light via the diffuser sheet 18a, the lens sheet 185, the
reflecting type polarizing sheet 18¢. The liquid crystal panel
16 is arranged on an upper surface side with respect to the
reflecting type polarizing sheet 18¢ to be away from the
reflecting type polarizing sheet 18¢. As illustrated in FIG. 4,
the optical member 18 is arranged such that edges of the
optical member 18 with respect to the short-side direction
(the Y-axis direction) matches long edge surfaces 20al,
2042 of the light guide plate 20.

The light guide plate 20 is a rectangular plate member and
made of a resin having high transmissivity (high transpar-
ency) such as acrylic. The light guide plate 20 is arranged on
the bottom plate 22a of the chassis 22 having the first
reflection sheet 26a therebetween to be supported on the
bottom plate 22a. As illustrated in FIGS. 2 to 4, the light
guide plate 20 is arranged such that long-edge surfaces 20al,
2042 are opposed to the long-side plates 225, 22¢ (extending
in the X-axis direction) of the chassis 22, respectively. The
light exit surface 20, which is a main surface, faces the
diffuser sheet 184 and the opposite surface 20c¢, which is a
surface opposite to the light exit surface 205, faces the first
reflection sheet 26a. As described before, the light guide
plate 20 has the groove 204 on the opposite surface 20c and
the LED board 30 and the LEDs 28, which will be described
later, are arranged in the groove 20d. The light guide plate
20 has the groove 20d on a portion of the opposite surface
20c¢ close to the one long-side edge surface 20al. The
opposite surface 20¢ of the light guide plate 20 is divided by
the groove 20d into a large surface area and a small surface
area. Provided with such a light guide plate 20, light from
the LEDs 28 enters the light guide plate 20 through the light
entrance surface 20d1 located in the groove 204 and exits the
light guide plate 20 through the light exit surface 205 that
faces the diffuser sheet 18a. Accordingly, a rear side surface
of the liquid crystal panel 16 is illuminated with the light
exiting the light guide plate 20.

The first reflection sheet 264 has a rectangular shape and
made of a synthetic resin and has a white surface having
good reflectivity. The first reflection sheet 264 is in contact
with a large surface area out of two surface areas that are
defined by the groove 204 in the opposite surface 20¢ of the
light guide plate 20 (a surface area that is between the
groove 204 and the other edge surface 2042 of the light
guide plate 20). The first reflection sheet 264 has a reflection
surface on its front side. The first reflection sheet 26a reflects
light from the LEDs 28 or traveling through the light guide
plate 20 and reaching the reflection surface of the first
reflection sheet 26a.

Next, configurations of the LEDs 28 and the LED board
30 included in the LED unit LU will be described. Each of
the LEDs 28 included in the LED unit LU includes an LED
chip (not illustrated) that is arranged on a board fixed on the
LED board 30 and sealed with resin. The board is fixed on
a surface of the LED board 30 opposed to the light entrance
surface 2041 within the groove 204. The LED chip mounted
on the board has one main light emission wavelength.
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Specifically, the LED chip that emits light in a single color
of blue is used. The resin that seals the LED chip contains
phosphors dispersed therein. The phosphors emit light in a
predetermined color when excited by blue light emitted from
the LED chip. Overall color of light emitted from the LED
is white. The phosphors may be selected, as appropriate,
from yellow phosphors that emit yellow light, green phos-
phors that emit green light, and red phosphors that emit red
light. The phosphors may be used in combination of the
above phosphors or one single phosphor may be used.

The LED board 30 included in the LED unit LU has an
elongated plate-like shape extending in the long-side direc-
tion (the X-axis direction) of the light guide plate 20. The
LED board 30 is arranged in the groove 20d such that plate
surface of the LED board 30 is parallel to the X-Z plane, i.e.,
parallel to the light entrance surface 2041 of the light guide
plate 20. The LED board 30 has a long-side dimension that
is substantially equal to a long-side dimension of the light
guide plate 20. The LEDs 28 having the above configuration
are mounted on a surface of the LED board 30 to be opposed
to the light entrance surface. The LEDs 28 are arranged
linearly in the longitudinal direction (the X-axis direction)
on a mount surface of the LED board 30 at predetermined
intervals. The LEDs 28 are arranged at equal intervals in the
X-axis direction, that is, each arrangement interval between
the LEDs 28 is constant. The direction in which the LEDs 28
arranged matches the long-side direction of the LED board
30 (the X-axis direction). A metal-film trace (not illustrated),
such as a copper-foil trace, is formed on the mount surface
of each LED board 30. The metal-film trace extends in the
X-axis direction and crosses over a group of the LEDs 28 so
as to connect the adjacent LEDs 28 in series. Further, a
terminal that is mounted at each end of the trace is connected
to the power board PWB via connection members such as
connectors or wires so that driving power is supplied to each
LED 28.

Next, configurations of the groove 20d included in the
light guide plate 20, a heat dissipation member 36 included
in the LED unit LU, the second reflection sheet 265, and the
third reflection sheet 26¢ that are main parts of the present
embodiment will be described. The groove 204 is formed in
the opposite surface 20c¢ of the light guide plate 20 and opens
toward the rear side and extends in the long-side direction
(one edge direction) of the light guide plate 20 (the X-axis
direction) (refer to FIGS. 3 and 5). As described before, the
groove 204 is formed in the opposite surface 20c¢ and close
to the one long-edge surface 20a1 of the light guide plate 20.
As illustrated in FIG. 5, side surfaces 2041, 2043 of the
groove 204 are perpendicular to the opposite surface 20c¢ of
the light guide plate 20 and a bottom surface (hereinafter,
referred to as a groove bottom surface) 2042 is parallel to the
opposite surface 20c¢ of the light guide plate 20. The groove
bottom surface 2042 is located closer to the light exit surface
204 side compared to a middle position of the light guide
plate 20 in a thickness direction thereof (the Z-axis direc-
tion). Among the side surfaces 2041, 2043 of the groove
20d, the side surface 2041 that is closer to another edge
surface 20a2 of the light guide plate 20 is the light entrance
surface 2041 through which light from the LEDs 28 enters
the light guide plate 20, as described before. The other side
surface 2043 (a side surface closer to one edge surface of the
light guide plate 20) is an opposite side surface 2043. The
groove 204 has two ends in a direction in which the groove
20d extends and the two ends are open at short edge surfaces
of the light guide plate 20.

The second reflection sheet 265 and the third reflection
sheet 26¢ are arranged on the long-side edge surfaces of the
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light guide plate 20 (right and left edge surfaces in FIG. 4),
respectively so as to be in contact therewith. The second
reflection sheet 265 and the third reflection sheet 26¢ are
arranged to cover the respective edge surfaces with the
reflective surfaces facing the light guide plate 20. The
second reflection sheet 265 and the third reflection sheet 26¢
are in contact with entire areas of the long-side edge surfaces
of the light guide plate 20. Accordingly, the long-side edge
surfaces of the light guide plate 20 have light reflectivity. A
part of the rays of light traveling within the light guide plate
20 is directed to the long-side edge surfaces of the light
guide plate 20 and the light directed to the long-side surfaces
is reflected by the reflection sheets 265, 26¢ arranged as
described above and returned into the light guide plate 20.
Therefore, light is less likely to leak outside the light guide
plate 20 through the long-side edge surfaces.

Next, a configuration of the heat dissipation member 36
included in the LED unit LU will be described. The heat
dissipation member 36 included in the LED unit LU is a
plate member having heat dissipation properties and extends
in the long-side direction of the light guide plate 20 (the
long-side direction of the chassis 22, the X-axis direction),
as illustrated in FIG. 2. The heat dissipation member 36 has
a U-shaped cross section in the cross-sectional view of FIG.
5. The heat dissipation member 36 includes a first contact
portion 36a, a second contact portion 36¢, and a connecting
portion 36b. The first contact portion 36a included in the
heat dissipation member 36 is vertical to the opposite
surface 20c¢ of the light guide plate 20 and one surface of the
first contact portion 364 is in contact with the opposite side
surface 2043 of the groove 204 formed in the light guide
plate 20. The first contact portion 36a has a long side that is
parallel to the long-side direction of the light guide plate 20
(the X-axis direction) and has a short side that is parallel to
a thickness direction of the light guide plate 20 (the Z-axis
direction). The first contact portion 364 has another surface
(that is a surface opposite to the surface contacting the
opposite side surface 2043) where the LED board 30 is
mounted. The surface of the LED board 30 opposite to the
mount surface is mounted on the other surface of the first
contact portion 36a. Therefore, the surface of the LED board
30 is parallel to the light entrance surface 2041 included in
the groove 204 and light emitted from the LEDs 28 arranged
on the mount surface of the LED board 30 is optimally
incident on the light entrance surface 2041 included in the
groove 20d. A length of the long side (along the X-axis
direction) of the first contact portion 36a is substantially
equal to a length of the long side of the light guide plate 20.
A length of the short side (along the Z-axis direction) of the
first contact portion 36a is substantially equal to a length of
the short side of the opposite side surface 2043 of the groove
20d. A distal end of the first contact portion 364 with respect
to the short-side direction (the Z-axis direction) is in contact
with the groove bottom surface 2042 (refer to FIG. 5).

The second contact portion 36¢ included in the heat
dissipation member 36 is vertical to the opposite surface 20¢
of the light guide plate 20 and one surface of the second
contact portion 36¢ is in contact with the second reflection
sheet 265 with a surface opposite to the surface contacting
the one edge surface 2041 of the light guide plate 20.
Namely, the second reflection sheet 265 is held between the
one edge surface 2041 of the light guide plate 20 and the
second contact portion 26¢ of the heat dissipation member
36. Accordingly, the second reflection sheet 265 is less likely
to be removed from the one edge surface 20al of the light
guide plate 20. The second contact portion 36¢, similarly to
the first contact portion 36a, has a long side that is parallel
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to the long side (along the X-axis direction) of the light
guide plate 20 and has a short side that is parallel to a
thickness direction (along the Z-axis direction) of the light
guide plate 20. The second contact portion 36¢, similarly to
the first contact portion 364, has the long side (along the
X-axis direction) substantially equal in length to the long
side of the light guide plate 20. The second contact portion
36¢ has a short side (along the Z-axis direction) substantially
equal in length to the short side of the opposite surface 2043
of the groove 20d. As described before, the first contact
portion 36a arranged in the groove 20d of the light guide
plate 20 and the second contact portion 36¢ arranged on the
one edge surface 2041 of the light guide plate 20 hold a part
of the light guide plate 20 therebetween (the portion of the
light guide plate 20 held by the first contact portion 364 and
the second contact portion 36c¢ is referred to as a held portion
20e).

The connecting portion 365 included in the heat dissipa-
tion member 36 connects the first contact portion 36a and
the second contact portion 36¢ and is parallel to the bottom
plate 22a of the chassis 22. The connecting portion 365 has
a front-side surface being in contact with the bottom surface
22a of the held portion 20e of the light guide plate 20a and
a rear-side surface being in contact with the bottom plate 22a
of the chassis 22. The connecting portion 365 is sandwiched
between the light guide plate 20 and the chassis 22. The heat
dissipation member 36 includes the first contact portion 36a
and the second contact portion 36c¢ projecting from the
connecting portion 365. Accordingly, the connecting portion
364 has a facing surface that is open. The heat dissipation
member 36 is easily mounted on the light guide plate 20 by
moving the heat dissipation member 36 closer to the light
guide plate 20 from the rear side (an opposite surface side)
of the light guide plate 20 so that the held portion 20e of the
light guide plate 20 is arranged between the first contact
portion 36a and the second contact portion 36¢. Then, the
heat dissipation member 36 is fixed to the light guide plate
20 with screws or an adhesive tape so that the heat dissi-
pation member 36 is attached to the light guide plate 20. A
short-side dimension (in the Y-axis direction) of the con-
necting portion 365 is approximately equal to a total of
thickness of the held portion 20e of the light guide plate 20
in the Y-axis direction and thickness of the second reflection
sheet 265. Therefore, no space is between the heat dissipa-
tion member 36 and the light guide plate 20 and the heat
dissipation member 36 that is attached to the light guide
plate 20 is less likely to be detached therefrom.

Double-dotted chain lines in FIG. 5 illustrate positions of
the light entrance surface 2041 and the opposite side surface
2043 included in the groove and the heat dissipation member
36 when the light guide plate 20 thermally expands. As
described before, the heat dissipation member 36 mounted
on the light guide plate 20 is retained by the light guide plate
20. Therefore, if the light guide plate 20 thermally expands,
the heat dissipation member 36 moves according to the
movement of the light entrance surface 2041 and the oppo-
site side surface 2043 of the groove 20d of the light guide
plate 20. The heat dissipation member 36 moves by a
distance same as the light entrance surface 2041 and the
opposite side surface 2043 move. Thus, the distance
between the LEDs 28 and the light entrance surface 2041
does not change before and after the thermal expansion of
the light guide plate 20. If the light guide plate 20 thermally
shrinks from the thermally expanded state, the light entrance
surface 2041 and the opposite side surface 2043 included in
the groove and the heat dissipation member 36 returned to
the respective original positions illustrated by solid lines.
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Similarly to the thermal expansion, the heat dissipation
member 36 moves by the distance same as the light entrance
surface 2041 and the opposite side surface 2043 of the
groove 20d of the light guide plate 20 move. Therefore, the
distance between the LEDs 28 and the light entrance surface
2041 does not change before and after the thermal shrinkage
of' the light guide plate 20. The LED unit LU is not supported
by the chassis 22 but by the light guide plate 20, and
therefore, the distance between the LEDs 28 and the light
entrance surface 2041 is not affected by the variations in size
precision of the chassis 22 even if variations occur in size
precision of each part of the chassis 22. Therefore, the
distance between the LEDs 28 and the light entrance surface
2041 is maintained constant even with occurrence of the
variations in size precision of the chassis 22. According to
the backlight unit 24, the distance between the LEDs 28 and
the light entrance surface 2041 is maintained constant
regardless of occurrence of the variations in size precision of
the chassis 22, and the light entrance efficiency of light
emitted from the LED 28 and being incident on the light
entrance surface 2041 is maintained constant.

In the backlight unit 24 according to the present embodi-
ment, as described before, the heat dissipation member 36
holds the held portion 20e of the light guide plate 20 and the
heat dissipation member 36 and the LED board 30 are
attached to the light guide plate 20. Accordingly, the light
guide plate 20 and the LEDs 28 mounted on the LED board
are provided as an integral unit. In such a state, the LEDs 28
arranged on the opposite side surface 2043 side in the groove
204 are opposed to the light entrance surface 2041 that is
opposite to the opposite side surface 2043. Therefore, light
emitted from the LEDs 28 is directed toward the light
entrance surface 20d1. The heat dissipation member 36 that
is attached to the light guide plate 20 moves according to the
thermal expansion or the thermal shrinkage of the light
guide plate 20. Therefore, the distance between the LEDs 28
and the light entrance surface 2041 does not change before
and after the thermal expansion or the thermal shrinkage
even if the light guide plate 20 thermally expands or shrinks.
Further, the LEDs 28 and the LED board 30 are not attached
to the chassis 22 but to the light guide plate 20. Therefore,
the distance between the LEDs 28 and the light entrance
surface 2041 is less likely to be affected by the variations in
size precision of the chassis 22 and the distance between the
LEDs 28 and the light entrance surface 2041 is maintained
constant. As a result, the light entrance efficiency of light
emitted from the LED 28 and being incident on the light
entrance surface 2041 is maintained constant and the optical
properties of the backlight unit 24 are improved. As
described before, the backlight unit 24 according to the
present embodiment is less likely to be affected by thermal
expansion or thermal shrinkage of the light guide plate 20 or
the variations in size precision of the chassis 22, and good
optical properties are maintained.

In the backlight unit 24 according to the present embodi-
ment, the LEDs 28 and the light guide plate 20 are provided
as an integral unit by attaching the heat dissipation member
36 to the light guide plate 20. Therefore, the distance
between the LEDs 28 and the light entrance surface 2041 is
maintained constant without using a component such as a
spacer. Accordingly, light emitted from the LED 28 and
directed toward the light entrance surface 2041 is not
blocked by any other components.

The backlight unit 24 according to the present embodi-
ment includes the first reflection sheet 264 that is in contact
with the opposite surface 20c. The second reflection sheet is
arranged to be in contact with the one long-side edge surface

10

15

20

25

30

35

40

45

50

55

60

65

12

of the light guide plate 20 and this provides light reflectivity
to the one edge surface 20al. Further, the third reflection
sheet 26¢ is arranged to be in contact with the other
long-side edge surface 2042 of the light guide plate 20
(another edge surface opposite the one edge surface 20al)
and this provides light reflectivity to the other edge surface
20a2. According to such a configuration, light traveling
toward the opposite surface 20c is reflected by the first
reflection sheet 26 toward the light entrance surface 2041.
Further, light traveling toward the long-side edge surfaces
20a1, 2042 is reflected by the second reflection sheet 26a2
or the third reflection sheet 2643 and directed toward the
light entrance surface 20d1. As a result, brightness of the
backlight unit 24 is improved.

First Modification of the First Embodiment

A first modification of the first embodiment will be
described. According to the first modification illustrated in
FIG. 6, a first reflection sheet 26a has a configuration
different from that in the first embodiment. Other configu-
rations are same as those in the first embodiment and
therefore, the constructions, functions, and effects similar to
those of the first embodiment will not be described. Accord-
ing to the first modification of the first embodiment, as
illustrated in FIG. 6, the first reflection sheet 26a extends to
the heat dissipation member 36 side and a groove-side end
of the first reflection sheet 264 reaches the heat dissipation
member 36 (hereinafter, an extended portion is referred to as
an extended portion 26a1). The end of the first reflection
sheet 264 is in contact with a rear-side end of the first contact
portion 364 of the heat dissipation member 36. Accordingly,
an opening of the groove 204 is covered by the extended
portion 26a1. According to such a configuration, by extend-
ing the first reflection sheet 264, light emitted from the LEDs
28 and directed toward the opening of the groove 20d is
reflected by the extended portion 26al of the first reflection
sheet 26a toward the light entrance surface 2041 of the light
guide plate 20 without using other components such as other
reflection sheets. Accordingly, light entrance efficiency of
light emitted from the LEDs 28 and being incident on the
light entrance surface 20d1 is improved.

Second Modification of the First Embodiment

A second modification of the first embodiment will be
described. According to the second modification illustrated
in FIG. 7, a configuration of a heat dissipation member 36
differs from that in the first embodiment. Other configura-
tions are same as those in the first embodiment and there-
fore, the constructions, functions, and effects similar to those
of the first embodiment will not be described. According to
the second modification of the first embodiment, as illus-
trated in FIG. 7, a plate-like cover portion 364 extends from
a connection portion between the first contact portion 36a
and the connecting portion 365 of the heat dissipation
member 36 toward the first reflection sheet 26a. The cover
portion 36d is molded integrally with the heat dissipation
member 36 to be formed as a part of the heat dissipation
member 36. The cover portion 36d extends so that an
extended end thereof is in contact with the opposite surface
20c¢ adjacent to the light entrance surface 20d41. As a result,
the opening of the groove 204 is covered by the cover
portion 36d. According to such a configuration, light emitted
from the LEDs 28 and directed toward the opening of the
groove 20d reaches the cover portion 364 and the light
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directed toward the opening is less likely to leak outside the
light guide plate 20 by the cover portion 36d.

Second Embodiment

A second embodiment will be described with reference to
drawings. According to the second embodiment, a configu-
ration of a heat dissipation member 136 differs from that in
the first embodiment. Other configurations are same as those
in the first embodiment and therefore, the constructions,
functions, and effects similar to those of the first embodi-
ment will not be described. In FIG. 10, components repre-
sented by numerals which one hundred is added to the
numerals in the first embodiment are same as those in the
first embodiment.

In a backlight unit 124 according to the second embodi-
ment, as illustrated in FIG. 10, a third contact portion 136e
extends from an end of a second contact portion 136¢
opposite to a connecting portion 1365 side end (from a
front-side end). The third contact portion 136e is in contact
with one edge surface 120a1 and a part of a light exit surface
1206 of the light guide plate 120. The third contact portion
136¢ is molded integrally with the heat dissipation member
136 to form a part of the heat dissipation member 136.
According to such a configuration, a held portion 120e of the
light guide plate 120 is sandwiched by the connecting
portion 1365 and the third contact portion 136e of the heat
dissipation member 136 with respect to a thickness direction
(the Z-axis direction) of the light guide plate 120. Therefore,
compared to the configuration of the first embodiment, the
heat dissipation member 136 is less likely to be detached
from the light guide plate 120. The third contact portion
136¢ extends so that an end thereof is close to one edge
portion of an optical member 118. A front-side surface of the
held portion 120e of the light guide plate 120 (a part of the
light exit surface 1205) is covered by the third contact
portion 136e. Therefore, light directed toward the front-side
surface of the held portion 120e of the light guide plate 120
is less likely to leak outside the light guide plate 120.

In the backlight unit 124 according to the second embodi-
ment, a groove 120d is open at two ends thereof in a
direction in which the groove 120d extends (the X-axis
direction) and the heat dissipation member 136 is open at
two ends thereof in a direction in which the heat dissipation
member 136 extends (the X-axis direction). The heat dissi-
pation member 136 is moved along the long-side direction
(the X-axis direction) of the light guide plate 120 from the
short-side edge surface of the light guide plate 120 so that
the held portion 120e¢ of the light guide plate 120 is arranged
between the first contact portion 1364 and the second
contact portion 136c¢. Accordingly, the heat dissipation
member 136 is easily mounted to the light guide plate 120.
When detaching the heat dissipation member 136 from the
light guide plate 120, the heat dissipation member 36 is
easily detached from the light guide plate 20 by sliding the
heat dissipation member similarly to the mounting opera-
tion. As described before, the heat dissipation member 136
is further less likely to be detached from the light guide plate
120 compared to the configuration of the first embodiment.
Therefore, the heat dissipation member 136 is attached to the
light guide plate 120 without fixing the heat dissipating
member 136 that is mounted on the light guide plate 120
with using another fixing member such as screws or adhe-
sive tapes.

Third Embodiment

A third embodiment will be described with reference to
drawings. According to the third embodiment, a configura-
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tion of a heat dissipation member 236 differs from that in the
second embodiment. Other configurations are same as those
in the first embodiment and the second embodiment and
therefore, the constructions, functions, and effects similar to
those of the first and second embodiments will not be
described. In FIGS. 12 and 13, components represented by
numerals which two hundreds is added to the numerals in
FIGS. 3 and 5 are same as those in FIGS. 3 and 5 according
to the first and second embodiments. In FIG. 11, components
represented by numerals which one hundred is added to the
numerals in FIG. 9 are same as those in FIG. 9 according to
the first and second embodiments.

In a backlight unit 224 according to the third embodiment,
as illustrated in FIGS. 11 to 13, the heat dissipation member
236 includes an extended portion 236/ further to the con-
figuration of the second embodiment. The extended portion
236/ extends from an end of a third contact portion 236e
opposite to a second contact portion 236¢ side toward a
middle portion of a light exit surface 2205. Specifically, the
extended portion 236/ has a plan view rectangular plate-like
shape that extends from a substantially middle portion of an
edge of the third contact portion 236¢ with respect to the
X-axis direction (see FIG. 12). As illustrated in FIG. 12, an
optical member 218 has a recess 2184 on an edge thereof
corresponding to the extended portion 236f. The recess 2184
has a shape and a size such that the extended portion 236f'is
fitted thereto. The extended portion 236f is fitted to the
recess 2184 formed in the optical member 228. According to
the configuration in which the extended portion 236fis fitted
to the recess 218d of the optical member 218, the optical
member 218 is stopped by the extended portion 236f.
Accordingly, the optical member 218 is less likely to move
in a plate surface direction of the light guide plate 220 (along
a X-Y plane).

Fourth Embodiment

A fourth embodiment will be described with reference to
drawings. According to the fourth embodiment, an arrange-
ment of a groove differs from that in the first embodiment.
Other configurations are same as those in the first embodi-
ment and therefore, the constructions, functions, and effects
similar to those of the first embodiment will not be
described. In FIG. 15, components represented by numerals
which three hundreds is added to the numerals in the first
embodiment are same as those in the first embodiment.

In a backlight unit 324 according to the fourth embodi-
ment, as illustrated in FIGS. 14 and 15, a light guide plate
320 includes a groove 320d in a light exit surface 3206 and
the groove 3204 is open toward a front surface side. The
groove 3204 has a shape and a configuration same as those
in the first embodiment. The heat dissipation member has a
shape and a configuration same as those in the first embodi-
ment. The first contact portion is in contact with an opposite
side surface of the groove 3204 formed in the light exit
surface 32056 and the connecting portion is arranged on the
light exit surface side. The shapes of the light guide plate
320 and the heat dissipation member 336 according to the
fourth embodiment are same as upside-down shapes of the
light guide plate 20 and the heat dissipation member 36
according to the first embodiment. According to such a
configuration, the distance between LEDs 328 and a light
entrance surface 32041 is kept constant even with occur-
rence of thermal expansion or thermal shrinkage of the light
guide plate 320 or the variations in size precision of a chassis
322. Therefore, light entrance efficiency of light emitted
from the LEDs 328 and being incident on the light entrance
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surface 32041 is maintained constant and good optical
properties are maintained. The heat dissipation member 336
is attached to the light guide plate 320 from a front-surface
side of the chassis 322 (a light exit surface 3205 side of the
light guide plate 320) during a manufacturing process of the
backlight unit 324 since the groove 3204 is formed in the
light exit surface 32056 (see FIG. 14). Therefore, the heat
dissipation member 336 is mounted on the light guide plate
320 after the light guide plate 320 is arranged in the chassis
322.

First Modification of Fourth Embodiment

A first modification of the first embodiment will be
described. The first modification illustrated in FIG. 16
differs from the fourth embodiment in including another
fourth reflection sheet 326d. Other configurations are same
as those in the fourth embodiment and therefore, the con-
structions, functions, and effects similar to those of the
fourth embodiment will not be described. According to the
first modification of the fourth embodiment, as illustrated in
FIG. 16, the fourth reflection sheet 3264 is arranged on the
light exit surface 3204 side of the light guide plate 320 to
cover an opening of the groove 302d. The fourth reflection
sheet 3264 is arranged so that a reflection surface thereof
faces the groove 3204 and one end of the reflection sheet
3264 is in contact with a front-surface side end of the first
contact portion 3364 of the heat dissipation member 336 and
another end thereof is adjacent to one end of an optical
member 318. Accordingly, the opening of the groove 3204
is covered by the fourth reflection sheet 326d. According to
such a configuration, light emitted from the LEDs 328 and
directed toward the opening of the groove 3204 is reflected
by the fourth reflection sheet 3264 toward the light entrance
surface 32041 of the light guide plate 320. Therefore, light
entrance efficiency of light emitted from the LED 328 and
being incident on the light entrance surface 32041 is
improved.

Second Modification of Fourth Embodiment

Next, a second modification of the fourth embodiment
will be described. According to the second modification
illustrated in FIG. 17, a configuration of a heat dissipation
member 336 differs from that of the fourth embodiment.
Other configurations are same as those in the fourth embodi-
ment and therefore, the constructions, functions, and effects
similar to those of the fourth embodiment will not be
described. According to the second modification of the
fourth embodiment, as illustrated in FIG. 17, a plate-like
cover portion 3364 extends from a connection portion
between the first contact portion 3364 and the connecting
portion 3365 of the heat dissipation member 336 toward the
optical member 318. The cover portion 3364 is molded
integrally with the heat dissipation member 336 to be
formed as a part of the heat dissipation member 336. The
cover portion 3364 extends so that an extended end thereof
is in contact with the light exit surface 3205 adjacent to the
light entrance surface 32041 and is close to one end of the
optical member 318. As a result, the opening of the groove
320d is covered by the cover portion 3364. The configura-
tion of the heat dissipation member 336 according to the
second modification is same as that of the heat dissipation
336 according to the second modification of the first
embodiment. According to such a configuration, light emit-
ted from LEDs 328 and directed toward the opening of the
groove 320d reaches the cover portion 3364 and the light
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directed toward the opening is less likely to leak outside the
light guide plate 320 by the cover portion 336d.

Fifth Embodiment

A fifth embodiment will be described with reference to a
drawing. The fifth embodiment differs from the first embodi-
ment in that a light guide plate 420 has grooves 420d on two
edge portions in a short-side direction of the light guide plate
420 (the Y-axis direction). Other configurations are same as
those in the first embodiment and therefore, the construc-
tions, functions, and effects similar to those of the first
embodiment will not be described. In FIG. 18, components
represented by numerals which four hundreds is added to the
numerals in the first embodiment are same as those in the
first embodiment.

In a backlight unit 424 according to the fifth embodiment,
as illustrated in FIG. 18, the light guide plate 420 has the
grooves 4204, 420d on two edge portions of the light guide
plate 420 with respect to the short-side direction (the Y-axis
direction), respectively. The groove 4204 has a shape and a
configuration same as those in the first embodiment. Two
LED units LU are arranged in the grooves 4204, respectively
such that LEDs 428 are opposed to respective light entrance
surfaces 42041 in the grooves 420d4. In a configuration
including a plurality of LED units LU, each of the LED units
LU is retained in the corresponding groove 4204 by pro-
viding grooves 420d corresponding to the respective LED
units LU. Accordingly, in the configuration including a
plurality of LED units LU, a distance between the LEDs 428
and each light entrance surface 42041 is maintained constant
regardless of occurrence of thermal expansion and thermal
shrinkage of the light guide plate 420 or the variations in size
precision of a chassis 422, and good optical properties are
maintained.

Modifications of the above embodiments will be
described.

(1) In the above embodiments, the heat dissipation mem-
ber includes at least the first contact portion, the second
contact portion, and the connecting portion. However, a
shape and a configuration of the heat dissipation member
may not be limited thereto as long as the heat dissipation
member is configured to sandwich a part of the light guide
plate.

(2) In the above embodiments, the second reflection sheet
and the third reflection sheet are arranged on the respective
long-side edge surfaces of the light guide plate so as to be
in contact therewith. One or both of the long-side edge
surfaces of the light guide plate may be coated with white to
provide light reflectivity to the edge surface or the edge
surfaces. In this configuration, the second contact portion of
the heat dissipation member may be directly in contact with
the edge surface of the light guide plate.

(3) The groove is open at two ends thereof in the direction
in which the groove extends and the heat dissipation mem-
ber is open at two ends thereof in the direction in which the
heat dissipation member extends. According to such a con-
figuration, the heat dissipation member is slid along the
groove to be mounted on the light guide plate. At least one
of the two ends of the groove in the direction in which the
groove extends may be open and at least one of the two ends
of the heat dissipation member in the direction in which the
heat dissipation member extends may be open. In such a
configuration, the heat dissipation member is mounted on
the light guide plate from the opposite plate surface side or
the light exit surface side of the light guide plate (configu-
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rations in the first embodiment, the fourth embodiment, the
fifth embodiment, for example).

(4) Other than those in the above embodiments, the
groove may be altered in the number, arrangement, shape,
and configuration, if necessary.

(5) Other than those in the above embodiments, the heat
dissipation member (holding member) may be altered in the
number, shape, and configuration, if necessary.

(6) In the above embodiments, the liquid crystal display
device includes the liquid crystal panel as the display panel.
However, the technology described herein may be applied to
display devices including other kinds of display panels.

(7) In the above embodiments, the television device
includes the tuner. However, the technology can be applied
to display devices without including a tuner.

The embodiments according to the present invention are
described in detail only as examples. The present invention
is not limited to the above embodiments explained in the
above description and the drawings. The technology
described herein may include modifications of the above
embodiments.

The technical elements described in this specification and
the drawings may be used independently or in combination
to achieve the technical benefits. The combinations are not
limited to those in claims. With the technologies described
in this specification and the drawings, multiple objectives
may be accomplished at the same time. However, the
technical benefits can be achieved by accomplishing even
only one of the objectives.

EXPLANATION OF SYMBOLS

TV: television device, Ca, Cb: cabinet, T: tuner, S: stand,
10, 110, 210, 310, 410: liquid crystal display device, 12,112,
212, 312: bezel, 14, 114, 214, 314, 414: frame, 16, 116, 216,
316, 416: liquid crystal panel, 18, 118, 218, 318, 418: optical
member, 20, 120, 220, 320, 420: light guide plate, 20a1,
120a1, 220al1, 320al, 420al: one edge surface, 2042,
12042, 22042, 32042, 420a42: another edge surface, 205,
1206, 2205, 3205, 4205: light output surface, 20c, 120c,
220c¢, 320c¢, 420c; opposite surface, 20d, 1204, 220d, 3204d,
420d: groove, 2041, 12041, 22041, 32041, 42041: light
entrance surface, 2043, 12043, 22043, 432043, 42043:
opposite side surface, 22, 122, 222, 322, 422: chassis, 24,
124, 224, 324, 424: backlight unit, 26a, 126a, 226a, 326aq,
426a: first reflection sheet, 26a1: extended portion, 265,
1265, 226b, 326b, 426b: second reflection sheet, 26¢, 126¢,
226¢, 326¢, 426¢: third reflection sheet, 3264: fourth reflec-
tion sheet, 28, 128, 228, 328, 428: LED, 30, 130, 230, 330,
430: LED board, LU: LED unit, 36, 136, 236, 336, 436: heat
dissipation member, 36a, 136a, 236a, 336a, 436a: first
contact portion, 365, 1365, 2365, 3365, 436b: connecting
portion, 36¢, 136¢, 236¢, 336¢, 436¢: second contact por-
tion, 36d, 336d: cover portion, 136¢: third contact portion,
236f: extended portion

The invention claimed is:

1. A lighting device comprising:

a light guide plate having a plate shape, the light guide
plate including a light exit surface on one plate surface
thereof, an opposite surface on another plate surface
thereof, a groove in one of the light exit surface and the
opposite surface, the groove extending along an edge of
a plate surface of the light guide plate, a light entrance
surface on one inner side surface of the groove, and an
opposite side surface on another inner side surface of
the groove;
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a holding member including a portion being in contact
with the opposite side surface, and a portion being on
a side of one edge surface of the light guide plate, the
one edge surface being opposite to the opposite side
surface having a part of the light guide plate between
the one edge surface and the opposite side surface, and
the holding member holding the part of the light guide
plate between the portions thereof;

a light source board arranged on a surface of the portion
of the holding member that is in contact with the
opposite side surface, the light source board arranged
on the surface that is opposite to a surface of the portion
that is in contact with the opposite side surface; and

a light source arranged on the light source board with a
light emission surface thereof facing the light entrance
surface; wherein

the holding member includes a first contact portion being
in contact with the opposite side surface, a second
contact portion being in contact with one edge surface
of the light guide plate, and a connecting portion
connecting the first contact portion and the second
contact portion;

the holding member further includes a cover portion
extending from a connection portion between the first
contact portion and the connecting portion to cover an
opening of the groove;

the light guide plate and the light source mounted on the
light source board are provided as an integral unit; and

the holding member is movable according to a thermal
expansion or a thermal shrinkage of the light guide
plate.

2. The lighting device according to claim 1, further
comprising a first reflection sheet arranged to be in contact
with the opposite plate surface, wherein the one edge surface
of the light guide plate has light reflectivity.

3. The lighting device according to claim 2, further
comprising a second reflection sheet between the one edge
surface and the holding member, the second reflection sheet
being in contact with the one edge surface of the light guide
plate.

4. The lighting device according to claim 1, further
comprising a third reflection sheet being in contact with
another edge surface of the light guide plate, the other edge
surface being an opposite to the one edge surface.

5. The lighting device according to claim 1, wherein

the holding member further includes a third contact
portion that is in contact with a part of another one of
the light exit surface and the opposite plate surface, the
other one of the light exit surface and the opposite plate
surface being a surface opposite to the one having the
groove.

6. The lighting device according to claim 5, further
comprising an optical member on the light exit surface,
wherein

the opposite plate surface has the groove, and

the holding member further includes an extended portion
extending from a part of the third contact portion
toward a side opposite to the second contact portion,
and

the optical member has a fitting recess on a portion thereof
corresponding to the extended portion so as to be fitted
to the extended portion.

7. A lighting device comprising:

a light guide plate having a plate shape, the light guide
plate including a light exit surface on one plate surface
thereof, an opposite surface on another plate surface
thereof, a groove in one of the light exit surface and the
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opposite surface, the groove extending along an edge of
a plate surface of the light guide plate, a light entrance
surface on one inner side surface of the groove, and an
opposite side surface on another inner side surface of
the groove;

a holding member including a portion being in contact
with the opposite side surface, and a portion being on
a side of one edge surface of the light guide plate, the
one edge surface being opposite to the opposite side
surface having a part of the light guide plate between
the one edge surface and the opposite side surface, and
the holding member holding the part of the light guide
plate between the portions thereof;

a light source board arranged on a surface of the portion
of the holding member that is in contact with the
opposite side surface, the light source board arranged
on the surface that is opposite to a surface of the portion
that is in contact with the opposite side surface; and

a light source arranged on the light source board with a
light emission surface thereof facing the light entrance
surface; wherein

the holding member includes a first contact portion being
in contact with the opposite side surface, a second
contact portion being in contact with one edge surface
of the light guide plate, and a connecting portion
connecting the first contact portion and the second
contact portion;

the opposite plate surface has the groove;

the first reflection sheet extends to cover an opening of the
groove;

the light guide plate and the light source mounted on the
light source board are provided as an integral unit; and

the holding member is movable according to a thermal
expansion or a thermal shrinkage of the light guide
plate.

8. A lighting device comprising:

alight guide plate having a plate shape, the light guide
plate including a light exit surface on one plate surface
thereof, an opposite surface on another plate surface
thereof, a groove in one of the light exit surface and the
opposite surface, the groove extending along an edge of
a plate surface of the light guide plate, a light entrance
surface on one inner side surface of the groove, and an
opposite side surface on another inner side surface of
the groove;

a holding member including a portion being in contact
with the opposite side surface, and a portion being on
a side of one edge surface of the light guide plate, the
one edge surface being opposite to the opposite side
surface having a part of the light guide plate between
the one edge surface and the opposite side surface, and
the holding member holding the part of the light guide
plate between the portions thereof;

a light source board arranged on a surface of the portion
of the holding member that is in contact with the
opposite side surface, the light source board arranged
on the surface that is opposite to a surface of the portion
that is in contact with the opposite side surface;

a light source arranged on the light source board with a
light emission surface thereof facing the light entrance
surface; and

a fourth reflection sheet covering the opening of the
groove; wherein
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the holding member includes a first contact portion being
in contact with the opposite side surface, a second
contact portion being in contact with one edge surface
of the light guide plate, and a connecting portion
connecting the first contact portion and the second
contact portion;
the light guide plate and the light source mounted on the
light source board are provided as an integral unit; and

the holding member is movable according to a thermal
expansion or a thermal shrinkage of the light guide
plate.

9. The lighting device according to claim 1, wherein:

the holding member slidably moves in a direction in

which the groove extends;

the light source and the light source board are not attached

to a casing; and

the light source and the light source board are attached to

the light guide plate.

10. The lighting device according to claim 1, wherein the
holding member has heat dissipation property.

11. A display device comprising:

the lighting device according to claim 1; and

a display panel displaying with using light from the

lighting device.

12. The display device according to claim 11, wherein the
display panel is a liquid crystal panel including a pair of
substrates and liquid crystals enclosed therebetween.

13. A television device comprising the display device
according to claim 11.

14. The lighting device according to claim 7, further
comprising a first reflection sheet arranged to be in contact
with the opposite plate surface, wherein the one edge surface
of the light guide plate has light reflectivity.

15. The lighting device according to claim 14, further
comprising a second reflection sheet between the one edge
surface and the holding member, the second reflection sheet
being in contact with the one edge surface of the light guide
plate.

16. The lighting device according to claim 15, further
comprising a third reflection sheet being in contact with
another edge surface of the light guide plate, the other edge
surface being an opposite to the one edge surface.

17. The lighting device according to claim 7, wherein

the holding member further includes a third contact

portion that is in contact with a part of another one of
the light exit surface and the opposite plate surface, the
other one of the light exit surface and the opposite plate
surface being a surface opposite to the one having the
groove.

18. The lighting device according to claim 17, further
comprising an optical member on the light exit surface,
wherein

the opposite plate surface has the groove, and

the holding member further includes an extended portion

extending from a part of the third contact portion
toward a side opposite to the second contact portion,
and

the optical member has a fitting recess on a portion thereof

corresponding to the extended portion so as to be fitted
to the extended portion.

19. The lighting device according to claim 7, wherein the
holding member slidably moves in a direction in which the
groove extends.



